INTRODUCTION
The changing nature of universities, driven by the knowledge society, requires that institutions embrace knowledge management (KM) so that they may effectively respond to the need for rapid innovation, driven by globalization spurred on by Information and Communication Technology (ICT). In light of this, it should be noted that as early as 2002, Oosterlinck and Leuven (2002) posited that universities have a major role to play in the modern economy as knowledge had surpassed wealth and labor and had become the dominant driver of economic value. The knowledge economy, driven by information and communication technologies, presents low barriers to entry to new smaller, more agile higher education service providers thus placing further pressure on traditional higher educational institutions to remain relevant. This means that massification, globalization and the changing economic environment are forcing higher education (HE) institutions to rethink their teaching, research and business methods (Cranfield & Taylor, 2008) . This suggests an increasingly important role for knowledge management. Numerous studies have affirmed that higher educational institutions can achieve high levels of produc-
THE RESEARCH PROBLEM, PURPOSE AND OBJECTIVES
Extant research illustrates the strategic role of KM. The supporting literature shows that an abundance of research exists on KM and its strategic role in higher education in both developed and developing countries. These studies show how KM is being seen and used as a fundamental and strategic entity in HE institutions and is yielding significant benefits such as increased levels of quality, innovation, decision making and productivity. However, there is a lack of evidence whether KM is being used in a similar way in African HE. A comprehensive literature search revealed a dearth of this type of research in an African context. Whether HE institutions in Africa are actually utilizing KM in a strategic way to enhance productivity, efficiency, innovation and competitiveness at their institutions is unknown. Knowledge management is an important resource for advancing the development of Africa into the 21st century (Mchombu, 2007) . It is therefore important to ascertain if African HE institutions can attain similar levels of quality, innovation and productivity as compared to HE institutions in developed countries through the strategic use of KM. It is also important to establish if universities in Africa are employing KM as strategic information practices to develop institutional strategy that can drive institutional value.
This paper reports on research to establish whether knowledge management is being used at the leading higher educational institutions in Africa to inform strategy formulation.
LITERATURE REVIEW

Knowledge management
Knowledge management (KM) may be viewed as the effective creation, control, transfer and dissemination of knowledge that is derived from an organization's intellectual resources and that can be used to:
• generate new capabilities, promote innovation and performance, and improve customer value (Beckman, 1999 );
• make strategic decisions and take strategic actions (Kidwell, Linde, & Johnson, 2000);
• better achieve organizational goals (Marshall et al., 2003 );
• promote competitive advantage and strategy development (Kebede, 2010 );
• facilitate organizational learning (Kebede, 2010) .
It is also important to understand that KM is not just about technology and systems that are used to generate knowledge but instead involves three crucial elements (people, processes and technology) to be complete and for its potential to be realized (Petrides & Nodine, 2003 
Knowledge management and higher education
Higher education plays a crucial role in a country's economy. Higher education is where key knowledge is generated through research, which is then disseminated to students who take this knowledge and apply it in practice (professional/ workforce) and/or further research. This in turn contributes to a country's economic and social development (Cranfield & Taylor, 2008; Pircher & Pausits, 2011) . A university's key role in a knowledge driven economy suggests that KM should be a key driver of its institutional strategy. The fluid nature of the knowledge economy places pressure on universities to be agile as emerging players and competing markets for knowledge production emerge. Loh, Tang, Menkhoff, Chay, and Evers (2003) argued that KM plays a key role in assisting universities to address the demands of productivity and competitiveness. It has been shown that HE institutions can attain higher degrees of quality, innovation, functionality and competitiveness by using knowledge management (Psarras, 2006 Their study was based on two dimensions, the first of which being the role of KM practices in problem-solving process and the second being the type of problem they addressed. The literature reveals that KM does play a strategic role in higher education and has a strong influence on institutional strategy. This in turn boosts institutional productivity, performance, quality and competitiveness. Furthermore, KM have also been shown to improve academic processes, operations and services at the institutions, which positively affects factors such as graduation rates. In this research, the role of KM as a driver of African higher educational institutional strategy formulation is investigated.
RESEARCH METHODOLOGY
Respondents
The population for this study comprised the top 10 ranked universities from South Africa together with the 10 highest ranked universities from Africa, outside of South Africa. This strategy prevented the vast majority of universities from being selected from South Africa. The rankings were obtained from two academic ranking websites for South Africa and greater Africa. Information Technology and Chief Information directorates from the selected universities were targeted as respondents. This allowed knowledge management to be viewed from both a technical perspective, which focused on the actual Knowledge Management Information Systems and from a strategic perspective, which focused on how knowledge derived from KMIS is being used to develop strategy.
Data collection
Both qualitative and quantitative data was collected for this research. A questionnaire was emailed to all respondents. Interviews with key personnel were conducted to support and enhance the quality of the results obtained from the questionnaire. This also added more depth to the data that was being collected as the interviews focused on underlying issues related to KM.
Analysis of results
The quantitative data was analyzed using SPSS 21, whilst the qualitative data was analyzed using Nvivo.
Quantitative analysis, shown in the paper, included frequency and correlation analysis. An overall Cronbach's Alpha reliability score of 0.7 was obtained. For the qualitative analysis, thematic analysis was done through the use of word clouds, cluster analysis and tree mapping. This resulted in the formulation of key themes and subthemes relating to KM.
FINDINGS AND DISCUSSION
Reporting structure
The level at which the KM manager reports at is an indicator of the value that the institution places on these structures. Twenty per cent of the respondents reported directly to the Vice Chancellor. One respondent reported to the Chancellor. The majority of the respondents reported to Deputy Vice Chancellors (DVCs) in various divisions. This included,
• DVC (Research);
• DVC (Teaching and Learning);
• DVC (Knowledge and Information Management);
• DVC (Finance and Administration);
• DVC (Administration).
This indicates that knowledge management in itself is not at the Executive level at the institutions. It is important to note that some of these executive members are experts in different disciplines and not Knowledge Management. This could mean that the true potential and strategic value of KM may not necessarily be realized by these executive members, especially when it comes to presenting KM at the Executive level. Only one institu-tion had a DVC of Knowledge and Information Management.
Scanning of the higher education environment and collection of relevant data
Only twenty per cent of the respondents scanned the Higher Education environment on a daily basis, 13.3% on a weekly basis and 13.3% on a monthly basis to collect information for strategic use. This entailed collecting information for:
• improving research and pedagogical practices;
• improving technological practices/operational processes;
• redefining institutional strategy;
• monitoring and keeping abreast of other university's standards and practices.
One leading institution did not scan the HE environment at all for collecting strategic information. Figure 1 is a summary of the scoring patterns for the variables that constituted how data/information that was collected was being used by the respondents' division/department.
Even though majority of the institutions agreed that data/information that was collected (through scanning of environment) was used towards the above-listed purposes, very few of these leading institutions 'strongly agreed'. Thus respondents may not be entirely certain if data/information that is being collected/gathered through scanning of the HE environment is actually being used strategically.
There was also a positive correlation (0.530, p < 0.05) between how often the department/division scanned the HE environment to collect data and the use of that data for student enrollment and performance analysis. The Global Higher Education environment is continuously changing and if African universities are to remain competitive on a global scale, it is imperative that they scan the HE environment regularly and collect the most updated information, which can lead to improved decision-making regarding current processes, operations and strategies. This is supported by the findings of Jiménez-Jiménez and CegarraNavarro (2006).
Knowledge management
All of the respondents agreed that KM does add value to their divisions/departments. Figure 2 represents the regularity of KM presentations to university authorities. More than a Figure 1 . How collected data/information is being used by the respondents' division/department It was also shown that there is a positive correlation between the frequency of institutional KM presentations and the provision of reliable knowledge reporting to executive management (0.675, p < 0.01). knowledge management needs to be made more visible institution wide (Laal, 2010; Omona, Van der Weide & Lubega, 2010) so that its value can be realized at the university executive level thus facilitating better decision-making. This can be done through more KM presentations across the institution (institution-wide). Hence the argument raised is that the more institutional-wide KM presentations are made, the more likely the executive management and authorities of the institution will acknowledge the potential of KM. This in turn will lead to executive management drawing on knowledge derived from KM reports to inform decisions at executive level. Decisions taken at Executive level are often decisions that pertain to institutional strategy. This then places KM as the driver of improved decision-making and institutional strategy development that can enhance an organization in terms of performance, productivity and overall institutional strategy An indication of how KM was being used in a strategic context is shown in Figure 3 . Respondents were asked to select the categories where KM was mostly used at their institutions. The scores marked with an asterisk (*) reflected areas in the 15 leading African universities where KM was not being used effectively. These were key areas in a university setting and yet showed minimal knowledge management practices. Furthermore, the overall average of all scores reflected 52% of strategic use of KM across the sample. This does not reflect a strong and strategic use but leans more towards a mediocre KM practice. (Table 4) are being used for.
There was complete agreement with all of the statements with majority leaning on 'Strongly agree'. However, when it came to using knowledge gathered from KMIS to 'monitor and improve academic and research methods, standards and output', there was a mixed reaction. There was a 28.6% level of disagreement and a 'don't know' of 7.1%. In addition, only 28.6% strongly agreed. This further indicates that leading African universities are not using KM systems to enhance their core functions. Figure 5 shows that unlike universities in developed countries, African universities do not use KMIS as a strategic facilitator and technology enabler of research. Table 5 shows that, overall, respondents are of the opinion that KM practice (including KMIS) has been beneficial to their institutions.
There was overall high levels of agreement that KM practice (including KMIS) has led to the institutions becoming more competitive and had promoted continuous learning at their institutions.
However, most respondents do not seem to be strongly convinced in this belief. This is due to the following:
• only 13.3% strongly agreed that KM practice (including KMIS) had improved overall efficiency, while 6.7% disagreed. Further 6.7% did not know;
• only 6.7% strongly agreed KM practice (including KMIS) had enhanced academic research activity and a substantial 26.7% did not know; 
Findings from qualitative research
The qualitative arm of the study took the form of open ended interviews to enhance the quality of the results obtained from the questionnaire (quantitative). The interviews were done via telephone and skype and data from the interviews was recorded, transcribed and analyzed qualitatively.
These interviewed universities are listed in the form of numbers and location. Table 5 . University respondents by number and location
The aspect of 'influence' was a key theme generated from the qualitative data. Five of the leading African institutions agreed that KM had a positive influence of institutional strategy. This can be broken down into KM being a positive influence because it:
• adds value (University 3);
• drives policy development (University 9);
• enhances performance (University 9);
• promotes transformational strategy in relation to centralized access to knowledge resources (University 1);
• drives strategic plans (University 6);
• brings about positive outcomes (University 5).
Another relevant theme generated was the 'Motivation for the use of Knowledge Management'. The motivation factors included:
• strategy development, implementation, and evaluation (Universities 1, 2, 3, 4, 5 9 and 11);
• achieving targets and meeting goals (Universities 1, 3, 7 and 11);
• supporting university processes (Universities 1 and 3);
• improving service (Universities 1, 3, 6 and 7);
• informed and improved decision-making (Universities 1, 4, 5, 8 and 9);
• international benchmarking (Universities 1, 3, 4 and 9);
• increasing competitiveness (Universities 1, 2, 3, 4, 5, 6 and 10);
• increasing transparency and accountability (Universities 3, 6 and 9);
• monitoring and evaluation (University 1);
• reducing institutional costs ((Universities 1, 4, 5 and 9);
• understanding institutional trends (Universities 1, 4 and 9);
• improvement academic standards and research strategies (Universities 1 and 3) .
Holistically, all of the above processes constitute 'institutional strategy development'. In aggregate, as one may see, KM is being used towards strategy development by many of these leading universities in Africa. This is hence a conclusive finding that KM can be seen as an effective enabler of strategy development, implementation and evaluation. It is noteworthy that Universities 1, 3 and 9 seem to be making the most strategic use of KM to inform strategy development, and these two universities are often regarded as top 2 academic leaders in Higher Education in Africa whilst University 9 being the largest. In addition, Universities 1 and 3 seem to be the only universities that utilize KM in Academic and Research Strategies. This seems to be raising their international Academic and Research profile. Furthermore, the qualitative results show that there is a lack of specialized and sophisticated KMIS used in the leading African HE institutions. These systems include digital dashboards, performance scorecards, data-mining, OLAP and predictive systems, which are mainly used at HE institutions in developed countries. These types of systems were used by only a few of the leading universities in Africa.
• dashboards (Universities 1, 3, 9);
• scorecards (University 9);
• predictive analytics (Universities 1, 2, 3, 7, 9).
This correlates with the argument mentioned above about Universities 1 and 3 being academic leaders in African Higher Education and 9 being leaders in size.
Holistically, the results indicate knowledge management does influence institutional strategy and plays an important role in providing knowledge on demand for strategic decision-making and strategy formulation. Those institutions that utilize KM more strategically in relation to strategy formulation as well as utilize more specialized KMIS seem to be the higher ranked institutions suggesting that KM may play a crucial role in a University's success.
CONCLUSION
This research explored the role of knowledge management in African higher educational institutions as a means of informing strategy development through better decision-making. The research found that Knowledge management does have the potential to positively influence institutional strategy formulation. It has been shown that knowledge management is primarily used in strategy formulation at operational and support areas of the institutions as opposed to academia and research. There was also a lack of sophisticated and powerful Knowledge Management Information Systems in most of Africa's leading institutions. Additionally, knowledge management portfolios were not formally represented at the highest executive level of the institution, where it ideally should be. While the leading Universities in Africa are key players in the knowledge environment, these higher educational institutions themselves should become learning organizations facilitated by strong knowledge management practices. Results indicate that those institutions that utilized knowledge management more strategically inclusive of specialized Knowledge Management Information Systems were the higher ranked institutions. This suggests that knowledge management could play a crucial role in a University's success and competiveness.
